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54)  Switch  actuator  mechanism. 

A  switch  actuator  mechanism  including  a  slider  (2) 
which  can  execute  movement  in  steps  along  a  linear 
track,  the  step-wise  movement  being  governed  by  the 
interaction  of  a  pair  of  cam-followers  (12,  13),  carried 
by  the  slider,  with  respective  cam-surfaces  (10.  11) 
disposed  alongside  the  track,  one  to  either  side  thereof. 
The  cam-followers  are  resiliently  urged  into  contact 
with  their  respective  cam  surfaces  and  permit  the 
slider  to  assume  alternately,  stable  and  unstable  con- 
ditions  at  locations  disposed  in  series  along  the  track. 
Beyond  one  of  the  extreme  positions  (20)  at  which  the 
stable  condition  is  assumed,  the  cam  surfaces  are 
formed  with  respective  inwardly  inclined,  linear  surface 
portions  (21,  22)  along  which  the  respective  cam-fol- 
owers  can  run  whilst  being  urged  against  the  resilient 
force,  thereby  permitting  the  slider  to  travel  beyond  the 
extreme  stable  position  (20)  to  enable  a  switch  means 
23)  to  be  actuated  by  the  slider  or  some  attachment 
thereto,  the  slider  being  restored  to  the  aforesaid  ex- 
:reme  stable  position  (20)  after  such  actuation,  by  the 
esilient  force  applied  to  the  cam-followers  (12.  13). 



This  i n v e n t i o n   r e l a t e s   to  a c t u a t o r   mechanisms  f o r  

e l e c t r i c a l   s w i t c h e s ,   and  it   r e l a t e s   e s p e c i a l l y   to  s u c h  

mechanisms  for  l i n e a r l y   s l i d a b l e   s w i t c h e s   in  which  t h e  

a r r angement   is  such  tha t   the  s l i d e r   of  a  swi tch   can  e x e c u t e  

movement  in  s teps   along  a  l i n e a r   t r a c k .  

In  such  s w i t c h e s ,   a  l i n e a r   c h a n n e l - d e f i n i n g   s l o t   i s  

p rov ided   and  the  switch  c o n t a c t s   are  s h i f t e d   along  the  s l o t ,   by 

means  of  the  s l i d e r ,   to  occupy  in  tu rn   s e l e c t e d   p o s i t i o n s ,   a s  

d e f i n e d   by  the  mechanism  gove rn ing   the  s tepped   mot ion,   so  as  t o  

e s t a b l i s h   d e s i r e d   e l e c t r i c a l   c o n n e c t i o n s .  

It  is  an  ob jec t   of  t h i s   i n v e n t i o n   to  p rov ide   a  s w i t c h  

a c t u a t o r   mechanism  which  not  only  c o n t r o l s   such  s t epped ,   l i n e a r  

movement  of  a  s l i d e r   but.  is  a lso   capab le   of  a c t u a t i n g   a  s e p a r a t e  

switch  by  r e s i l e n t l y   r e s t o r e d   movement  beyond  an  extreme  s t e p  

p o s i t i o n .  

According   to  th i s   i n v e n t i o n   t he re   is  p rov ided   a  s w i t c h  

a c t u a t o r   mechanism  i n c l u d i n g   f i r s t   and  second  rack  members 

r e s p e c t i v e l y   d i sposed   to  e i t h e r   side  of  a  l i n e a r   s l o t   in  a  p a n e l  

member,  said  rack  members  p r e s e n t i n g   r e s p e c t i v e   inward ly   f a c i n g  



c a m - s u r f a c e s ,   a  s l i d e r   member  formed  with  a  par t   p r o t r u d i n g  

th rough   said  s l o t   for  manual  o p e r a t i o n   from  the  o p p o s i t e   s ide  o f  

said  pane l   to  tha t   s u p p o r t i n g   sa id   rack  members,  and  an  a c t u a t o r  

member  s ecu red   to  said  s l i d e r   and  a r r a n g e d   to  move  t h e r e w i t h ,  

the  a c t u a t o r   member  i n c l u d i n g   f i r s t   and  second  c a m - f o l l o w e r  

members  a r r a n g e d   to  c o - o p e r a t e   r e s p e c t i v e l y   with  the  f i r s t   a n d  

second  rack  members  to  d e f i n e   a  s e r i e s   of  s t a b l e   and  u n s t a b l e  

l o c a t i o n s   and  cause  sa id   s l i d e r   member  to  be  m o v e a b l e , i n   s t e p s  

along  sa id   s l o t ,   sa id   f i r s t   and  second  c a m - f o l l o w e r   members 

being  r e s i l i e n t l y   urged  in to   c o n t a c t   with  the  cam  s u r f a c e s   o f  

t h e i r   r e s p e c t i v e   rack  members  so  t h a t   the  s tepped   movement  o f  

the  s l i d e r   member  is  c o n t r o l l e d   by  the  c o - o p e r a t i o n   of  t h e  

c a m - f o l l o w e r s   with  the  cam  s u r f a c e s   of  the  rack  members,  t h e  

a c t u a t o r   member-be ing   coupled   to  a  l i n e a r l y   s l i d a b l e   s w i t c h  

c o n t a c t   member  t ha t   e s t a b l i s h e s   d e s i r e d   e l e c t r i c a l   c o n n e c t i o n s  

when  the  s l i d e r   is  moved  to  occupy  s t a b l e   l o c a t i o n s ,   and  w h e r e i n  

a  s e p a r a t e   swi tch   i s  p r o v i d e d   and  p o s i t i o n e d   to  be  o p e r a b l e   when 

sa id   a c t u a t o r   member  is  moved  beyond  an  extreme  s t a b l e   l o c a t i o n ,  

each  of  the  rack  members  being  formed,  beyond  the  r ecess   t h e r e i n  

c o r r e s p o n d i n g   to  sa id   extreme  s t a b l e   l o c a t i o n ,   with  an  i n w a r d l y  

s l o p i n g   ramp  a r r anged   to  f o r c e   the  r e s p e c t i v e   c a m - f o l l o w e r  

members  i nward ly   a g a i n s t   the  r e s i l i e n t   urge  so  t h a t ,   the  s w i t c h  

means  having  been  a c t u a t e d ,   the  s l i d e r   can  be  r e l e a s e d   and  i s  

a u t o m a t i c a l l y   r e t u r n e d   to  sa id   extreme  s t a b l e   l o c a t i o n   by  t h e  

r e s i l i e n c e   a p p l i e d   to  the  c a m - f o l l o w e r s .  

In  o rder   t h a t   the  i n v e n t i o n   may  be  c l e a r l y   u n d e r s t o o d   and  

r e a d i l y   c a r r i e d   in to   e f f e c t ,   one  embodiment  t h e r e o f   w i l l   now  b e  

d e s c r i b e d ,   by  way  of  example  only,   with  r e f e r e n c e   to  t h e  

accompanying  drawing  which  shows,  in  plan  view,  par t   of  a n  

a c t u a t o r   mechanism  in  a c c o r d a n c e   with  one  example  of  t h e  

i n v e n t i o n .  

R e f e r r i n g   now  to  the  drawing,   a  cas ing   par t   1  formed,  f o r  

example,   of  a  p l a s t i c s   m a t e r i a l   and  c o n s t i t u t i n g   part   of  t h e  

ou te r   case  of  a  d i g i t a l   m u l t i m e t e r ,   is  formed  with  an  e l o n g a t e d ,  

r e c t a n g u l a r   s l o t   which  is  obscured   in  the  drawing  by  a  s l i d e r   i n  



the  form  of  a  tongue  member  2  of  f l e x i b l e   p l a s t i c s   m a t e r i a l  

which  e x a c t l y   f i t s   the  l a t e r a l   d imens ion   of  the  s l o t   but  e x c e e d s  

the  l o n g i t u d i n a l   d imens ion   of  the  s l o t   by  an  amount  s u f f i c i e n t  

to  accommodate  the  s l i d i n g   movement,  w i t h i n   the  s l o t ,   of  t h e  

swi tch   components  to  be  d e s c r i b e d   h e r e i n a f t e r .  

The  tongue  member  2  is  r e t a i n e d   in  p o s i t i o n   l a t e r a l l y   by 

means  of  s h o u l d e r   members  3  and  4  which  are  formed  i n t e g r a l l y  

with  the  cas ing   par t   1  to  e i t h e r   s ide  of  the  s l o t   and  p rov ide   a 

channel   w i t h i n   which  the  tongue  member  2  can  s l i d e .   Formed 

i n t e g r a l l y   with  the  tongue  member  2  and  p r o t r u d i n g   o u t w a r d l y  

through  the  s l o t   so  as  to  be  a c c e s s i b l e   from  the  f ron t   of  t h e  

cas ing   par t   is  an  a c t u a t i n g   b u t t o n   or  pip  (not  shown)  and  a  p a i r  

of  s h o u l d e r s   which,  at  ex t remes   of  t r a v e l   of  the  s l i d e r ,   c o n t a c t  

the  l a t e r a l l y   e x t e n d i n g   ends  of  the  s l o t   to  d e f i n e   the  l i m i t s   o f  

l o n g i t u d i n a l   t r a v e l   of  the  s l i d e r .  

Also  formed  i n t e g r a l l y   with  the  tongue  member  2,  but  f a c i n g  

inward ly   t h e r e f r o m   are  two  l a t c h   members  5  and  6  by  means  o f  

which  an  a c t u a t o r   member  7  can  be  s ecured   to  the  s l i d e r   by 

s n a p - f i t t i n g   as  is  well  known  in  the  p l a s t i c s   f i t m e n t s   a r t . .  

The  a c t u a t o r   7  can  of  course   move,  with  the  s l i d e r ,   along  t h e  

s l o t .  

Disposed  a l o n g s i d e   the  s l o t ,   and  to  e i t h e r   s ide  t h e r e o f ,  

are  f i r s t   and  second  rack  members  8  and  9.  The  rack  members 

are  formed  i n t e g r a l l y   with  the  cas ing   par t   1  and  they  p r e s e n t  

r e s p e c t i v e   i n w a r d - f a c i n g   cam  s u r f a c e s   10,  i l   which  c o n s i s t   o f  

a l t e r n a t e   s e m i - c y l i n d r i c a l .  p r o t u b e r a n c e s   and  f l a t   l ands ,   which  

form  r e c e s s e s   between  a d j a c e n t   p r o t u b e r a n c e s .  

The  a c t u a t o r   member  7  i n c l u d e s   a  pa i r   of  c a m - f o l l o w e r  

members  12,  13  which  are  s u p p o r t e d   on  r e s p e c t i v e   arms  14,  15 

c a n t i l e v e r e d   from  a  c e n t r a l   p o r t i o n   16  which  is  secured   to  t h e  

l a t c h   members  5  and  6  on  the  s l i d e r   tongue  2.  The  c a m - f o l l o w e r s  

12  and  13  are  urged  apar t   by  means  of  a  sp r ing   17  and  they  t h u s  

c o n t a c t   the  r e s p e c t i v e   cam  s u r f a c e s   and  c o - o p e r a t e   with  t h o s e  

s u r f a c e s   to  de f ine   a  s u c c e s s i o n   of  s t a b l e   and  u n s t a b l e   l o c a t i o n s  

for  the  s l i d e r   as  it  i s .moved  along  the  s l o t .  



A s   can  be  seen  from  the  drawing,   the  p r o t u b e r a n c e s   of  one 

cam  s u r f a c e   10  e x a c t l y   a l i gn   with  those   of  the  o ther   cam  s u r f a c e  

11  and  the  f l a t   lands  of  the  two  cam  s u r f a c e s   a l so   a l i g n   w i t h  

one  a n o t h e r .   Thus,  in  each  s t a b l e   l o c a t i o n ,   the  a c t u a t o r  

member  adop t s   a  p o s i t i o n ,   l i k e   tha t   shown  in  the  drawing  i n  

which  the  c a m - f o l l o w e r s   r e s t   o p p o s i t e   the  f l a t   l ands .   When  t h e  

s l i d e r   is  moved,  t h e é c a m - f o l l o w e r s   of  the  a c t u a t o r   member  7  a r e  

urged  towards   one  a n o t h e r ,   r i de   over  the  a l i g n e d   p r o t u b e r a n c e s  

of  the  two  cam  s u r f a c e s   and  then  s l o t   in to   the  next  a d j a c e n t  

pa i r   of  r e c e s s e s .  

It  w i l l   be  a p p r e c i a t e d   t h a t   the  a c t u a t o r   member  7  c a r r i e s  

swi tch   c o n t a c t s   tha t   s l i d e   r e l a t i v e   to,   for  example,   a  p r i n t e d  

c i r c u i t   board  and  which  e s t a b l i s h   d e s i r e d   e l e c t r i c a l   c o n n e c t i o n s  

when  the  s l i d e r . o c c u p i e s   s t a b l e   l o c a t i o n s .  

It  is  sometimes  d e s i r a b l e   to  combine  the  s t epped   l i n e a r l y  

s l i d a b l e   swi t ch   a r r angemen t   d e s c r i b e d   h e r e i n b e f o r e   with  t h e  

a c t u a t i o n   of  a  "push  on  -   push  o f f"   swi tch   mounted  w i t h i n   t h e  

c a s i n g .   This  example  of  the  i n v e n t i o n   p r o v i d e s   for  s u c h  

combined  o p e r a t i o n   as  w i l l   be  d e s c r i b e d   h e r e i n a f t e r .  

The  a c t u a t o r   mechanism  shown  has  the  c a p a b i l i t y   of  a s s u m i n g  

t h r e e   s t epped   p o s i t i o n s ,   with  the  c a m - f o l l o w e r s   in  the  f l a t  

lands  a l i g n e d   with  arrows  18,  19  and  20  r e s p e c t i v e l y .   The 

swi tch   can  a l so   move  downwards,  i . e .   beyond  the  f l a t   l a n d s  

a l i g n e d   with  arrow  20,  so  t ha t   the  c a m - f o l l o w e r s   e n g a g e  

r e s p e c t i v e   r a m p  i n c l i n e s   21  and  22.  Such-downward  movement  o f  

the  s l i d e r   causes   the  c a m - f o l l o w e r s   to  be  p r o g r e s s i v e l y   p r e s s e d  

c l o s e r   to  one  ano the r   due  to  the  r e l a t i v e   i n c l i n a t i o n   of  t h e  

ramp  i n c l i n e s   21-and  22  and  b e f o r e   the  c a m - f o l l o w e r s   h a v e  

reached   the  ends  of  these   i n c l i n e s ,   the  a r rangement   is  such  t h a t  

e i t h e r   the  a c t u a t o r   member  i t s e l f   or  some  s u i t a b l y   shaped  member 

a t t a c h e d   t h e r e t o   c o n t a c t s   and  o p e r a t e s   the  push-push   s w i t c h ,  

shown  s c h e m a t i c a l l y   at  23.  This  having   been  done,  the  s l i d e r  

member  can  be  r e l e a s e d   and  the  r e s i l i e n c e   of  sp r ing   17  urges  t h e  

c a m - f o l l o w e r s   ou tward ly   and  thus  back  along  the  i n c l i n e s   21  and 

22.  The  c a m - f o l l o w e r s , c o m e   to  r e s t   in  the  r e c e s s e s   formed  by 

the  f l a t   lands  a l i g n e d   with  arrow  20 .  



The  swi tch   23  can  be  r e p e a t e d l y   a c t u a t e d   merely  by  p r e s s i n g  

the  s l i d e r   to  the  end  of  i t s   t r a v e l   and  then  r e l e a s i n g   it   and 

each  time  t h i s   is  done  the  s t a t e   of  swi tch   23  c h a n g e s .  

It  w i l l   be  observed  tha t   t h e r e   are  e x t r a   cam  s u r f a c e s   above  

the  f l a t   lands  a l i g n e d   with  arrows  18.  These  e x t r a   s u r f a c e s  

are  not  used  in  a  t h ree   s t e p - p l u s - p u s h   swi tch   as  a r r a n g e m e n t  

d e s c r i b e d   and  can  b e i o m i t t e d   or  m o d i f i e d   in  shape  if  d e s i r e d .  

In  an  a l t e r n a t i v e   embodiment,   the  switch  23  is  not  a 

push-push   swi tch   but  r a t h e r   a  micro  swi tch   with  no rmal ly   open  

c o n t a c t s   tha t   can  be  c losed   by  the  a c t u a t o r   member  for  t e s t  

p u r p o s e s .  



1.  A  swi tch   a c t u a t o r   mechanism  i n c l u d i n g   f i r s t   and  second  r a c k  

members  (8 ,9)   r e s p e c t i v e l y   d i s p o s e d   to  e i t h e r   s ide  of  a  l i n e a r   s l o t  

in  a  panel   member  (2) ,   sa id   rack  members  p r e s e n t i n g   r e s p e c t i v e  

i n w a r d l y   f a c ing   c a m  s u r f a c e s   ( 1 0 , 1 1 ) ,   a  s l i d e r   member  (2),   fo rmed  

with  a  par t   p r o t r u d i n g   th rough  sa id   s l o t   for  manual  c  l e r a t i o n   f rom 

the  o p p o s i t e   s ide  of  said  panel   to  t ha t   s u p p o r t i n g   said  r a c k  

members,  and  an  a c t u a t o r   member  (7)  secured   to  said  s l i d e r   (2)  and  

a r r a n g e d   to  move  t h e r e w i t h ,   the  a c t u a t o r   member  i n c l u d i n g   f i r s t   and 

second  c a m - f o l l o w e r   members  (12 ,13)   a r r a n g e d   to  c o - o p e r a t e  

r e s p e c t i v e l y   with  the  f i r s t   and  second  rack  members  to  de f i ne   a 

s e r i e s   of  s t a b l e   and  u n s t a b l e   l o c a t i o n s   and  cause  said  s l i d e r   member 

to  be  moveable  in  s teps   along  sa id   s l o t ,   sa id   f i r s t   and  s e c o n d  

c a m - f o l l o w e r   members  being  r e s i l i e n t l y   urged  in to   c o n t a c t   with  t h e  

cam  s u r f a c e s   of  t h e i r   r e s p e c t i v e   rack  members  so  tha t   the  s t e p p e d  

movement  of  the  s l i d e r   member  is  c o n t r o l l e d   by  the  c o - o p e r a t i o n   o f  

the  c a m - f o l l o w e r s   with  the  cam  s u r f a c e s   of  the  rack  members,  t h e  

a c t u a t o r   member  (7)  being  coupled  to  a  l i n e a r l y   s l i d a b l e   s w i t c h  

c o n t a c t   member  t ha t   e s t a b l i s h e s   d e s i r e d   e l e c t r i c a l   c o n n e c t i o n s   when 

the  s l i d e r   is  moved  to  occupy  s t a b l e   l o c a t i o n s ,   ( e .g .   1 8 , 1 9 , 2 0 ) ,   and 

c h a r a c t e r i s e d   in  t ha t   a  s e p a r a t e   switch  means  (23)  is  p rov ided   and  

p o s i t i o n e d   to  be  o p e r a b l e   when  sa id   a c t u a t o r   member  is  moved  beyond  

an  extreme  s t a b l e   l o c a t i o n   (20),   each  of  the  rack  members  b e i n g  

formed,  beyond  the  r ece s s   t h e r e i n   c o r r e s p o n d i n g   to  sa id   e x t r e m e  

s t a b l e   l o c a t i o n ,   with  an  inward ly   s l o p i n g   ramp  (21,22)   a r r anged   t o  

fo rce   the  r e s p e c t i v e   c a m - f o l l o w e r   members  inward ly   a g a i n s t   t h e  

r e s i l i e n t   urge  so  t h a t ,   the  switch  means  (23)  having  been  a c t u a t e d ,  

the  s l i d e r   (2)  can  be  r e l e a s e d   and  is  a u t o m a t i c a l l y   r e t u r n e d   to  s a i d  

extreme  s t a b l e   l o c a t i o n   (20)  by  the  r e s i l i e n c e   a p p l i e d   to  t h e  

c a m - f o l l o w e r s   ( 1 2 , 1 3 ) .  



2.  A  mechanism  a c c o r d i n g   to  Claim  1  c h a r a c t e r i s e d   in  tha t   said  cam 

s u r f a c e s   c o n s i s t   of  a l t e r n a t e   p r o t u b e r a n c e s   and  r e c e s s e s   along  s a i d  

s l o t ,   the  p r o t u b e r a n c e s   and  r e c e s s e s   of  one  rack  member  b e i n g  

a l i g n e d   with  t h e i r   c o u n t e r p a r t s   in  the  o the r   rack  member. 

3.  A  mechanism  a c c o r d i n g   to  e i t h e r   of  c la ims   1  or  2  c h a r a c t e r i s e d  

in  tha t   said  s e p a r a t e   swi tch   means  (23)  is  of  the  push  on  -   push  o f f  

v a r i e t y .  

4.  A  mechanism  a c c o r d i n g   to  e i t h e r   of  c la ims  1  or  2  c h a r a c t e r i s e d  

in  tha t   said  s e p a r a t e   switch  means  (23)  is  a  m i c r o - s w i t c h   tha t   c a n  

be  moved  to  a  t e s t   p o s i t i o n   by  means  of  sa id   a c t u a t o r   member  ( 7 ) .  

5.  A  swi tch   a c t u a t o r   mechanism  s u b s t a n t i a l l y   as  h e r e i n   d e s c r i b e d  

with  r e f e r e n c e   to  the  d r a w i n g .  

6.  A  d i g i t a l   m u l t i - m e t e r   i n c o r p o r a t i n g   a  mechanism  as  c laimed  i n  

any  p r e c e d i n g   c l a i m .  
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